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What is claimed is: 

1 . A laminate superconducting article comprising: 

a. a substrate; 

b. a biaxially textured buffer system on said substrate, said biaxially textured buffer 
system comprising at least an Ir buffer layer; and 

c. an epitaxial layer of a superconductor on said biaxially textured buffer system. 

2. A laminate superconducting article in accordance with claim 1 wherein at least a portion of 
said substrate comprises at least one of the group consisting of stainless steel, Cu, Ni, Fe, 
Al, Ag, and alloys of any of the foregoing. 

3. A laminate superconducting article in accordance with claim 1 wherein at least a portion of 
said substrate comprises at least one of the group consisting of Ni-W, Ni-Cr, Ni-Cr-W, Ni- 
Cr.V,Ni-V, andNi-Mn. 

4. A laminate superconducting article in accordance with claim 1 wherein at least a portion of 
said substrate comprises at least one of the group consisting of MgO, SrTiOs, and REAIO3, 
where RE comprises at least one rare-earth element. 

5. A laminate superconducting article in accordance with claim 1 wherein at least a portion of 
said substrate is characterized by at least one of the group of characteristics consisting of 
single crystal, biaxially textured, and untextured. 

6. A laminate superconducting article in accordance with claim 1 wherein said Ir buffer layer 
is on said substrate. 

7. A laminate superconducting article in accordance with claim 1 wherein said Ir buffer layer 
is on an intermediate layer, said intermediate layer being on said substrate. 

8. A laminate superconducting article in accordance with claim 1 wherein said intermediate 
layer comprises TiN. 
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9. A laminate superconducting article in accordance with claim 1 wherein said buffer system 
further comprises the alloy Iri.xMx wherein M comprises at least one element selected from 
the group consisting of Ta, Ti, Cu, Pt, Pd, Ru, Rh, Os, Au, and Ag. 

10. A laminate superconducting article in accordance with claim 1 wherein said buffer system 
further comprises: 

a. a biaxially textured Ir buffer layer; and 

b. at least one epitaxial buffer layer on said Ir buffer layer. 

11. A laminate superconducting article in accordance with claim 10 wherein said Ir buffer layer 
further comprises the alloy Iri.xMx wherein M comprises at least one element selected from 
the group consisting of Ta, Ti, Cu, Pt, Pd, Ru, Rh, Os, Au, and Ag. 

12. A laminate superconducting article in accordance with claim 10 wherein said Ir buffer layer 
is on said substrate. 



13. A laminate superconducting article in accordance with claim 10 wherein said Ir buffer layer 
is on an intermediate layer, said intermediate layer being on said substrate. 

14. A laminate superconducting article in accordance with claim 13 wherein said intermediate 
layer comprises TiN. 

15. A laminate superconducting article in accordance with claim 10 wherein said buffer layer 
further comprises at least one buffer selected from the group consisting of TiN, CeOi, 
Y2O3, SrTiOa, BaZrOs, BaSnOg, BaCeOs, YSZ, (REi.xSrx)Mn03, REMnOa, RE2O3, 
REAIO3, RE2Zr207, RE3Nb07, RESMO, and REMO where RE comprises at least one rare- 
earth element. 



16. A laminate superconducting article in accordance with claim 10 wherein said buffer layer 
further comprises at least one buffer selected from the group consisting of LaNi03, 
Lao.7Cao.3Mn03, LaCo03, Lao.5Sro.5Ti03, SrRu03, and La2Cu04. 
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17. A laminate superconducting article in accordance with claim 1 wherein said buffer system 
further comprises: 

a. a biaxially textured Ir buffer layer; 

b. an epitaxial first buffer layer on said Ir buffer layer; and 

c. an epitaxial second buffer layer on said first buffer layer. 

18. A laminate superconducting article in accordance with claim 17 wherein said Ir buffer layer 
further comprises the alloy Iti.xMx wherein M comprises at least one element selected from 
the group consisting of Ta, Ti, Cu, Pt, Pd, Ru, Rh, Os, Au, and Ag. 

19. A laminate superconducting article in accordance with claim 17 wherein said Ir buffer layer 
is on said substrate. 

20. A laminate superconducting article in accordance with claim 17 wherein said Ir buffer layer 
is on an intermediate layer, said intermediate layer being on said substrate. 

21. A laminate superconducting article in accordance with claim 20 wherein said intermediate 
layer comprises TiN. 

22. A laminate superconducting article in accordance with claim 17 wherein said first buffer 
layer further comprises at least one buffer selected from the group consisting of TiN, Ce02, 
Y2O3, SrTiOs, BaZrOa, BaSnOa, BaCeOa, YSZ, (REi.xSrx)Mn03, REMnOs, RE2O3, 
REAIO3, RE2Zr207, REsNbOv, RESMO, and REMO where RE comprises at least one rare- 
earth element. 

23. A laminate superconducting article in accordance with claim 17 wherein said first buffer 
layer further comprises at least one buffer selected from the group consisting of LaNiOs, 
Lao.7Cao3Mn03, LaCoOs, Lao.sSrosTiOs, SrRuOa, and La2Cu04. 

24. A laminate superconducting article in accordance with claim 17 wherein said second buffer 
layer further comprises Ce02, 
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25. A laminate superconducting article in accordance with claim 1 wherein said buffer system 
further comprises: 

a. a biaxially textured Ir buffer layer; 

b. an epitaxial first buffer layer on said Ir buffer layer; 

c. an epitaxial second buffer layer on said first buffer layer; 

d. an epitaxial third buffer layer on said second buffer layer; and 

e. an epitaxial layer of a superconductor on said third buffer layer. 

26. A laminate superconducting article in accordance with claim 25 wherein said Ir buffer layer 
further comprises the alloy Iri.xMx wherein M comprises at least one element selected from 
the group consisting of Ta, Ti, Cu, Pt, Pd, Ru, Rh, Os, Au, and Ag. 

27. A laminate superconducting article in accordance with claim 25 wherein said Ir buffer layer 
is on said substrate. 

28. A laminate superconducting article in accordance with claim 25 wherein said Ir buffer layer 
is on an intermediate layer, said intermediate layer being on said substrate. 

29. A laminate superconducting article in accordance with claim 28 wherein said intermediate 
layer comprises TiN. 

30. A laminate superconducting article in accordance with claim 25 wherein said first buffer 
layer further comprises at least one buffer selected from the group consisting of TiN, Ce02, 
Y2O3, SrTiOs, BaZrOs, BaSnOs, BaCeOs, YSZ, (REi.xSrx)Mn03, REMnOa, RE2O3, 
REAIO3, RE2Zr207, RE3Nb07, RESMO, and REMO where RE comprises at least one rare- 
earth element. 

31. A laminate superconducting article in accordance with claim 25 wherein said first buffer 
layer further comprises at least one buffer selected from the group consisting of LaNi03, 
Lao,7Cao.3Mn03, LaCoOs, Lao.5Sro.5Ti03, SrRuOs, and La2Cu04. 

32. A laminate superconducting article in accordance with claim 25 wherein said second buffer 
layer further comprises YSZ. 
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33. A laminate superconducting article in accordance with claim 25 wherein said third buffer 
layer further comprises Ce02. 

34. A laminate superconducting article in accordance with any one of claims 1-33, inclusive, 
wherein said superconductor comprises REBCO where RE comprises at least one rare-earth 
element. 

35. A laminate superconducting article comprising: 

a. a substrate comprising biaxially textured Ir; 

b. a biaxially textured superconductor on said Ir substrate. 

36. A laminate superconducting article in accordance with claim 35 wherein said Ir substrate 
further comprises the alloy Iri.xMx wherein M comprises at least one element selected from 
the group consisting of Ta, Ti, Cu, R, Pd, Ru, Rh, Os, Au, and Ag. 

37. A laminate superconducting article in accordance with either of claims 34 or 35 wherein 
said superconductor comprises REBCO where RE comprises at least one rare-earth 
element. 

38. A laminate superconducting article comprising: 

a. a substrate comprising biaxially textured Ir; 

b. a biaxially textured buffer system on said substrate; and 

c. an epitaxial layer of a superconductor on said biaxially textured buffer system. 

39. A laminate superconducting article in accordance with claim 38 wherein said biaxially 
textured Ir substrate further comprises the alloy Iri.xMx wherein M comprises at least one 
element selected from the group consisting of Ta, Ti, Cu, R, Pd, Ru, Rh, Os, Au, and Ag. 

40. A laminate superconducting article in accordance with claim 38 wherein said biaxially 
textured buffer system further comprises at least one buffer selected from the group 
consisting of TiN, CeOs, Y2O3, SrTiOs, BaZrOs, BaSnOa, BaCeOs, YSZ, (REi.xSrx)Mn03, 
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REMnOa, RE2O3, REAIO3, RE2Zr207, REsNbOT, RESMO. and REMO where RE 
comprises at least one rare-earth element. 

41. A laminate superconducting article in accordance with claim 38 wherein said biaxially 
textured buffer system further comprises at least one buffer selected from the group 
consisting of LaNiOa, LaojCaosMnOs, LaCoOs, Lao.sSro.sTiOs, SrRuOs, andLa2Cu04. 

42. A laminate superconducting article in accordance with claim 38 wherein said buffer system 
further comprises: 

a. a biaxially textured first buffer layer on said biaxially textured Ir substrate; and 

b. an epitaxial second buffer layer on said first buffer layer. 

43. A laminate superconducting article in accordance with claim 42 wherein said first buffer 
layer further comprises at least one buffer selected from the group consisting of TiN, Ce02, 
Y2O3, SiTiOa, BaZrOs, BaSnOs, BaCeOs, YSZ, (REi.xSrx)Mn03, REMn03, RE2O3, 
REAIO3, RE2Zr207, REsNTbOv, RESMO, and REMO where RE comprises at least one rare- 
earth element. 

44. A laminate superconducting article in accordance with claim 42 wherein said first buffer 
layer further comprises at least one buffer selected from the group consisting of LaNi03, 
Lao.7Cao3Mn03, LaCo03, Lao.5Sro.5Ti03, SrRu03, and La2Cu04. 

45. A laminate superconducting article in accordance with claim 42 wherein said second buffer 
layer further comprises Ce02, 

46. A laminate superconducting article in accordance with claim 38 wherein said buffer system 
further comprises: 

a. a biaxially textured first buffer layer on said biaxially textured Ir substrate; 

b. an epitaxial second buffer layer on said first buffer layer; 

c. an epitaxial third buffer layer on said second buffer layer; and 

d. an epitaxial layer of a superconductor on said third buffer layer. 
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47. A laminate superconducting article in accordance with claim 46 wherein said first buffer 
layer further comprises at least one buffer selected from the group consisting of TiN, CeOa, 
Y2O3, SrTiOa, BaZiOs, BaSnOg, BaCeOs, YSZ, (REi.xSrJMnOs, REMnOs, RE2O3, 
REAIO3, REzZraOv, REsNbOv, RESMO, and REMO where RE comprises at least one rare- 
earth element. 



48. A laminate superconducting article in accordance with claim 46 wherein said first buffer 
layer further comprises at least one buffer selected from the group consisting of LaNiOs, 
Lao.7Cao.3Mn03, LaCo03, La^sSro^sTiOs, SrRu03, and La2Cu04. 

49. A laminate superconducting article in accordance with claim 46 wherein said second buffer 
layer further comprises YSZ. 

50. A laminate superconducting article in accordance with claim 46 wherein said third buffer 
layer further comprises Ce02. 

51. A laminate superconducting article in accordance with any one of claims 38-50, inclusive, 
wherein said superconductor comprises REBCO where RE comprises at least one rare-earth 
element. 
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